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DETAILED ACTION 

Claim Rejections - 35 USC § 112 
Claims 1-6 invoke 35 U.S.C. 112, sixth paragraph, but fail to comply with the 
requirement for setting forth adequate disclosure that shows what is meant by the means 
(or step)-plus-function language used. 

Applicants have invoked 35 U.S.C. 1 12, sixth paragraph, through the use of the phrases 
"step for" and "means for" in Claims 1 and 4 respectively, wherein these phrases are followed by 
functional language and are not modified by sufficient structure, material, or acts for achieving 
the specified function. Applicants have failed to clearly indicate within the specification, the 
corresponding acts and structures that correspond to each "step for" and "means for" limitation of 
the claims. If applicants intend for their claims to be interpreted under 35 U.S.C. 1 12, sixth 
paragraph, then applicants are required to make the record clear by doing the following: 1) show 
why the claim language properly invokes 35 U.S.C. 1 12, sixth paragraph, 2) identify the function 
of each "step for" and "means for" phrase, and 3) identify the corresponding acts and structures 
within the specification, for each function. 

Applicants must amend the specification to explicitly state what acts and structures 
correspond to each recited function, with reference to the claimed terms and phrases. Applicants 
are cautioned against adding new matter. 
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Claims 1-6 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the enablement requirement The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 

Claims 1 and 4 require providing a gene in step/means (a). Since applicants do not 
disclose where to obtain the gene, or what form the gene should take (i.e., chemical compound, 
DNA sequence data, or descriptive information such as name, function, and transcriptional level) 
one of ordinary skill in the art would not know how to provide the gene in a form that satisfies 
the applicants' method. It appears from the specification that applicants intend for general 
information about the gene to be provided, however, the claims are not limited to this. For 
example, while biological material is encompassed by the claim, the specification does not teach 
using biological material in the method. 

Claims 1 and 4 require constructing a "calculation model 11 in step/means (b). No positive 
active steps are disclosed for constructing the model, and since no definition, formula or working 
example of the model is provided, , one of ordinary skill in the art would not know how to 
construct a calculation model. Also in step/means (b), applicants require employing loci of the 
regulator binding sites or other factors that cause expression of the gene as parameters for the 
calculation model. Since applicants have not disclosed what the calculation model is, one of 
ordinary skill in the art would not know how to employ these parameters in the calculation 
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model. On pages 16-18 of the specification, applicants disclose that the parameters of the model 
include distance of the regulator binding site from the gene, size of the binding site, and binding 
affinity of the site, but fail to provide values for those parameters or disclose where numerical 
values for these parameters are readily obtained, other than through experimentation. As a 
result, it would require undue experimentation for one of ordinary skill in the art to practice 
applicants 1 invention. 

Claims 1 and 4 require computing the level of transcription of the gene with respect to the 
constructed calculation model in step/means (c). Applicants have not disclosed a formula or the 
positive active steps for computing the level of transcription. One of ordinary skill in the art 
would not know how to compute the level of transcription with respect to the constructed 
calculation model without guidance since applicants have neither disclosed what the calculation 
model is or how it to apply it in computing a value for the level of transcription. 

Claims 1 and 4 require obtaining empirically known expression of the gene by using 
parameter search algorithms to search parameters of the calculation model in step/means (d). 
Since empirically known expression is not a parameter of the model in step/means (b) - where 
parameters are stated as loci or other factors that cause expression of the gene - one of ordinary 
skill in the art would not know how to obtain empirically know expression of the gene by 
searching parameters of the model. 
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Claims 1 and 4 require predicting microstructures of an enhancer or promoter in 
step/means (e). Applicants have neither provided the positive active steps for predicting 
microstructures nor provided the necessary guidance or formulas for predicting microstructures. 
None of the preceding steps provide what is necessary for, or lead to, making a prediction of the 
microstructures of an enhancer or promoter. One of ordinary skill in the art would not know how 
to predict microstructures of an enhancer or promoter using the applicants' method without 
additional guidance, steps, or working examples. 

Claims 1 and 4 state in the preamble that the goal is predicting the structure of a gene 
regulator binding site. However, applicants do not provide any step or means that achieves this 
goal. Without a positive active step or means to reach this goal, one of ordinary skill in the art 
would not be able to carry out the applicants 1 invention. 

Claims 3 and 6 require making a prediction of microstructures based on whether the 
binding sites are dense or sparse. Applicants do not provide the necessary guidance or positive 
active steps required for making the determination of whether the binding sites are dense or 
sparse. If this determination were to be made by using a DNA sequence, which is within the 
skill in the art, then empirical determination of the physical positioning of the microstructures 
would be known as a result of having the actual sequence, and a prediction of the microstructure 
positioning would be a forgone conclusion, not requiring the applicants' prediction. Therefore, it 
appears that applicants did not intend for the user of the method to make the determination of 
whether binding sites are dense or sparse based on use of actual DNA sequence. In this case, one 



Application/Control Number: 09/926,724 Page 6 

Art Unit; 1631 

of ordinary skill in the art would not know how to determine whether binding sites are dense or 
sparse without additional guidance or positive active steps. 

With respect to Claims 1-6, applicants have not disclosed any working examples utilizing 
numerical values or otherwise, that demonstrate that the method as claimed is capable of 
predicting the structure of a gene regulator binding site. 

Claims 1-6 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

With respect to Claim 1, the preamble goal is "a method for predicting the structure of a 
gene regulator binding site." It is unclear at which step of the method the structure of a gene 
regulator binding site is predicted. The final step listed, step (e), is a step for "predicting 
microstructures of the enhancer or promoter" which is not the same as the stated preamble goal 
of "predicting the structure of a gene regulator binding site." A "microstructure" is not 
necessarily the same thing as a "structure." And a "gene regulator binding site", which is an 
individual binding site for^a.transcription factor protein, is notidentical to an- enhancer or - 
promoter", which are regulatory loci of a gene. As such, the method steps are inconsistent with 
the preamble goal. 
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Claim 1 requires "predicting the structure of a gene regulator binding site.' 1 The phrase 
"the structure" is indefinite as to whether primary structure (DNA nucleotide sequence), 
secondary structure (in the case of DNA, the alpha helical form or abnormal forms thereof, such 
as hairpins, loops or triplex DNA), or tertiary structure (higher order structures involving 
protein-bound DNA that may be bent and/or folded, such as nucleosomal complexes) is to be 
predicted, thereby rendering the scope of the claim uncertain. 

Claim 1 (a) requires "a step for providing a gene of interest." This phrase is indefinite as 
to what the source of the gene is, how it is obtained, and what the form of the gene takes (i.e., 
chemical compound, DNA sequence data, or descriptive information such as name, function, and 
transcriptional level), thereby rendering the scope of the claim uncertain. 

Claim 1 (b) requires "a step for constructing a calculation model for each of the binding 
sites... employing, as parameters, loci of the regulator binding sites or other factors that cause 
expression of the gene." The phrase "a step for constructing" is indefinite since it gives no 
indication of the methodology to be used in constructing the calculation model or how the 
various parameters are to be incorporated into the model. The phrase "calculation model" is 
indefinite since it gives no indication of the particular mathematical expressions, algorithms, or 
methodology that constitute the model, and applicants do not disclose a technical definition or 
formula to indicate what the calculation model is. Further, it is unclear what characteristic(s) of 
the binding sites is to be modeled. The phrase "employing, as parameters, loci of the regulator 
binding sites" is unclear as to what properties of the loci are to be quantitated and used in 
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constructing the calculation model. The phrase "other factors that cause expression of the gene* 1 
is indefinite since it does not clearly describe the metes and bounds of what is encompassed, 
thereby rendering the scope of the claim uncertain. 

Claim 1 (c) requires "a step for computing the level of transcription of the gene with 
respect to the above-constructed calculation model." The phrase "a step for computing" is 
indefinite because it does not specify the methodology used to compute the level of transcription, 
thereby rendering the scope of the claim uncertain. The phrase "with respect to the above- 
constructed calculation model" is unclear because it does not indicate how the "above- 
constructed calculation model" is to be used in computing the level of transcription. 

Claim 1 (d) requires "a step for searching, through use of parameter search algorithms, 
parameters of the calculation model so that empirically known expression of the gene is 
obtained." The phrase "parameter search algorithms" is indefinite as to the particular search 
algorithms that are to be used, thereby rendering the scope of the invention uncertain. It is not 
clear whether the phrase "empirically known expression of the gene" is referring to temporal, 
spatial, or quantitative aspects of gene expression (such as "the level of transcription of the gene" 
concept used in Claim 1, step (c)). It is unclear how searching parameters of the calculation 
model would yield the "empirically known expression of the gene", since in step (b) the required 
parameters are indicated as being regulator binding site loci or other factors that cause gene 
expression, and a value for empirically known expression of a gene is not a parameter that would 
be present in either of those two categories. 



Application/Control Number: 09/926,724 
Art Unit: 1631 



Page 9 



Claim 1 (e) requires "a step for predicting microstructures of the enhancer or promoter." 
Although applicants give an example of what "microstructures" can be on page 10, paragraph 4 
of the specification, the metes and bounds of what is encompassed by the term "microstructures" 
is unclear since applicants do not disclose a definition and since the term does not have an art 
understood meaning in the context of gene enhancers/promoters, thereby rendering the scope of 
the claim uncertain. The phrase "a step for predicting" is indefinite as to the methodology to 
used in making the prediction , thereby rendering the scope of the claim uncertain. 

With respect to Claims 2 and 5, it appears that the terminology "%transcription per 
occurrence of transcription" does not have an art understood meaning. Further, it is unclear how 
the percentage of transcription (%transcription) that occurs could be classified as a factor that 
causes gene expression. Just the opposite, percentage of transcription (%transcription) would be 
the outcome of factors that cause gene expression. 

With respect to Claims 3 and 6, the term "microstructures" is indefinite. The metes and 
bounds of what is encompassed by the term is unclear since applicants do not disclose a 
definition and since the term "microstructures" does not have an art understood meaning in the 
context of gene enhancers/promoters, thereby rendering the scope of the claims uncertain. 

Claims 3 and 6 require knowing both the "portions where binding sites are dense" and the 
"portions where binding sites are sparse" within an enhancer or promoter. It is unclear how or 
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from where that knowledge is obtained. If that knowledge is to be obtained from a database of 
biological information, then it is unclear what database is to be used, and how and at which step 
that information is to be retrieved. If instead that knowledge is to be obtained directly from 
DNA sequencing followed by sequence analysis for the presence of binding site motifs, then it is 
unclear at what step this is to be performed. If instead that knowledge is part of the prediction 
obtained through the calculation model, then it is unclear what computational formula is used to 
make that determination and at which step in the method that computation is performed. 

With respect to Claims 3 and 6, it is unclear what is meant by the phrase "they are 
physically remote from one another but interact with one another closely and functionally." 
Specifically, it is unclear whether the terminology "interact with one another closely" means that 
the distant microstructures come close together in terms of close physical proximity by looping 
or bending, or whether this terminology means the microstructures are simply interacting 
functionally in a coordinated manner (i.e., a cooperative interaction). Without a clear 
understanding of what is meant, one of ordinary skill in the art would not know what is required 
to meet the limitations of the claims. 

Claim 4 is drawn to an "apparatus for predicting the structure of a gene regulator binding 
site" yet none of the means of the apparatus appear to output a prediction of the structure of a 
gene regulator site. For example, the means listed in Claim 4 (e) are for "predicting 
microstructures of the enhancer or promoter" which is not the same as the preamble goal of 
"predicting the structure of a gene regulator binding site." A "microstructure" is not necessarily 
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the same thing as a "structure." And a "gene regulator binding site", which is an individual 
binding site for a transcription factor protein, is not identical to an "enhancer or promoter", which 
are regulatory loci of a gene. Without requirement for a means that produces the prediction of 
the structure of a gene regulator binding site, the apparatus as claimed will not fulfill the goal of 
the preamble. 

Claim 4 requires "predicting the structure of a gene regulator binding site." The phrase 
"the structure" is indefinite as to whether primary structure (DNA nucleotide sequence), 
secondary structure (in the case of DNA, the alpha helical form or abnormal forms thereof, such 
as hairpins, loops or triplex DNA), or tertiary structure (higher order structures involving 
protein-bound DNA that may be bent and/or folded, such as nucleosomal complexes) is to be 
predicted, thereby rendering the scope of the claim uncertain. 

Claim 4 (a) requires "means for providing a gene of interest. 11 This phrase is indefinite as 
to what the source of the gene is, how it is obtained, and what the form of the gene takes (for 
example, whether the gene takes the form of nucleotide sequence data, or whether the gene is 
provided as the actual DNA chemical compound), thereby rendering the scope of the claim 
uncertain. . 

Claim 4 (b) requires "means for constructing a calculation model which employs, as 
parameters, loci of the regulator binding sites within the enhancer or promoter region or other 
factors that cause expression of the gene." The phrase "calculation model" is indefinite since it 
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gives no indication of the particular mathematical expressions, algorithms, or methodology that 
constitute the model, and applicants do not disclose what the calculation model is, thereby 
rendering the means required to construct the model uncertain. Further, it is unclear what 
characteristic(s) of the binding sites is to be modeled. The phrase "employs, as parameters, loci 
of the regulator binding sites" is unclear as to what properties of the loci are to be quantitated and 
then used in constructing the calculation model. The phrase "other factors that cause expression 
of the gene" is indefinite since it does not clearly describe the metes and bounds of what is 
encompassed, thereby rendering the scope of the claim uncertain. 

Claim 4 (c) requires "means for computing the level of transcription of the gene with 
respect to the above-constructed calculation model." The phrase "with respect to the above- 
constructed calculation model" is unclear because it does not indicate how the "above- 
constructed calculation model" is to be used in computing the level of transcription. 

Claim 4 (d) requires "means for searching, through use of parameter search algorithms, 
parameters of the calculation model so that empirically known expression of the gene is 
obtained." The phrase "parameter search algorithms" is indefinite as to the particular search 
algorithms to be used, thereby rendering the„ scope of thejnvention uncertain. Jt is not clear - 
whether the phrase "empirically known expression of the gene" is referring to temporal, spatial, 
or quantitative aspects of gene expression (such as "the level of transcription of the gene" 
concept used in Claim 1, step (c)). It is unclear how searching parameters of the calculation 
model would yield the "empirically known expression of the gene", since in Claim 4 (b) the 
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required parameters are indicated as being regulator binding site loci or other factors that cause 
gene expression, and a value for empirically known expression of a gene is not a parameter that 
fits into either of those categories. 

Claim 4 (e) requires "means for predicting microstructures of the enhancer or promoter." 
Although applicants give an example of what "microstructures" can be on page 10, paragraph 4 
of the specification, the metes and bounds of what is encompassed by the term "microstructures" 
is unclear since applicants do not disclose a definition and since the term does not have an art 
understood meaning in the context of gene enhancers/promoters, thereby rendering the scope of 
the claim uncertain. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-6 are rejected under 35 U.S.C. 102(b) as being anticipated by Wasserman et al. 
{Journal of Molecular Biology, 1998). 

Since the language of Claims 1 and 4 invokes 35 U.S.C. 112, sixth paragraph, these 
claims are required to be given their broadest reasonable interpretation in light of and consistent 
with the written description of the invention in the application (see MPEP § 2181). 
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With respect to Claims 1 and 4, Wasserman et al. teaches a method performed on a 
computer for predicting the primary structure of a gene regulator binding site (see at least pg. 
179; col. 1, paragraph 3 entitled Software; pg. 169, col. 2, paragraph 2; and pg. 168, col. 2, 
paragraph 3), comprising (a) providing a gene of interest (see at least pg. 173, col. 2, paragraph 
1; and pg. 179, col 1, paragraph 1); (b) constructing a calculation model for each of the binding 
sites within the enhancer or promoter, employing as parameters, loci of the regulator binding 
sites (see at least Pg. 169, col. 1-2; and Fig. 1); (c) computing the level of transcription of the 
gene with respect to the above calculation model (see at least pg. 177, col. 2, paragraph 2; and 
pg. 178, col. 1, bridge paragraph); (d) searching, through the use of parameter search algorithms, 
parameters of the calculation model so that empirically known expression of the gene is obtained 
(see at least pg. 171, col. 1, end of bridge paragraph; and Fig. 1 legend); and (e) predicting the 
identity, sequence, and arrangement (microstructures) of an enhancer/promoter (see at least Fig. 
3; pg. 168, col. 2, paragraph 3; pg. 169 all; pg. 170, Col. 1; and Table 1). 

With respect to Claims 2 and 5, Wasserman et al. teaches that binding energy (binding 
affinity) can be used as a parameter of the calculation model (see pg. 168, col. 2, middle of 
paragraph 1). _ - - 

With respect to Claims 3 and 6, Wasserman et al. teaches a method based on the premise 
that where several transcription factor binding sites occur (binding sites are 'dense') in a gene 
regulatory region (enhancer or promoter) that a high level expression of the gene will occur, and 
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conversely, if no transcription factor binding sites occur (binding sites are 'sparse') that little or 
no expression of a gene results (see at least the abstract; and pg. 278 col. 1-2). Wasserman et al. 
teaches that the spacing of binding sites can vary and that cooperation of multiple factors 
interacting at multiple sites may be dependent on spacing constraints (see at least pg. 168, col. 1, 
paragraph 2; and last sentence of the abstract). Wasserman et al. further teaches that binding 
sites may have effects on gene expression that appear to be due to 'dense' spacing of the sites, 
where the sites actually do share close physical spacing (see at least Fig. 3), but also where the 
binding sites are spaced distantly and cooperate through remote interactions to promote 
expression of a gene (see at least Fig. 4; and pg. 171, col. 2, paragraph 1). Wasserman et al. also 
teaches that a significant number of binding sites may be identified in a region and have little 
effect on the expression of a gene, thus appearing to be 'sparse', because those binding sites are 
inactive (they are functionally independent from one another) (see at least pg. 168, col. 2, 
paragraph 2; and pg. 171, col. 1, paragraph 1). 

Made of Record 

Prior Art made of record that discloses various aspects of applicants' instant invention but 
was not relied upon: 

US Patents : Lamb et al. (US 5707803 A), Kappan et al. (US 6303370 Bl). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew A. Kenedy whose telephone number is (571)-272-0574. 
The examiner can normally be reached on Monday-Friday 9:00arn-5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Woodward can be reached on (571)-272-0722. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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